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PURPOSE: To improve quality and yield of products by determining optimum ( p 

exposure time capable of minimizing a range of variation in width of linear 
patterns, and using a reticle in which the width of the linear patterns is deter- 
mined in view of an amount of variation in width by calculating an amount 
of variation in width of the patterns observed during the optimum exposure 
time. 

CONSTITUTION: In reduction projection exposure, optimum exposure time is 
determined such that, if exposure distance is varied during the exposure, a 
range of variance in width P of linear patterns 2 on a plate to be transferred 
caused by such variance in exposure distance can be limited to a relatively 
small one. A reticle used herein is a reticle in which the width of the linear 
patterns 2 is determined in view of possible variance in width P of the patterns 
2 on the plate to be transferred by calculating the variance in width P observed 
during the optimum exposure time, such that the variance in width P of the 
patterns is previously included in a design value. In this manner, the quality 
and yield of the product can be improved substantially. 
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PURPOSE: To make it possible to perform positioning of rotating direction and correc- 
tion of inclination quickly with high precision by providing at least one notch plane 
in the periphery of an annular support frame, the notch plane consisting of a mirror 
plane substantially vertical to the bottom of the annular support frame. 

CONSTITUTION: A support frame 1 has an annular shape. A planar section 7 is formed 
in a part of the annulus by polishing it into a hyperplane. Flatness of a holding film 
2 attached thereto in tension is determined by the planar section 7. An X-ray absorbing 
material 6 is formed on the surface of the holding film 2 in predetermined patterns. 
A notch 4 is formed in a part of the periphery of the annular support frame so as 
to define a mirror plane substantially vertical to the bottom plane la of the support 
frame 1. With reference to the notch plane 4, the holding film 2 is brought into contact 
with the planar section 7 of the support frame 1 through an adhesive and pressurized 
so that the holding film 2 is bonded to the support frame 1. A mask 10 thus obtained 
is then bonded to an aligner with reference to the notch plane 4 of the mask and 
a rotating direction and a position of rectangular coordinates are set at predetermined 
positions of the aligner. In this manner, positioning of rotating direction and inclination 
correction can be performed quickly with high precision. 
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PURPOSE: To improve orthogonality of a rectangular resist pattern by combining 
apertures having respective angles determined in view of distortion of profile 
of an electronic beam caused by an electro-optic system so that a rectangular 
resist pattern is formed on a pattern forming substrate. 

CONSTITUTION: An apparatus comprising a blanking electrode 3, an illumination 
lens 4, a shaping lens 6, a reducing lens 8, a projecting lens 9 and a positioning 
deflector 10 is adapted such that a photomask substrate 12 which has been 
spin-coated with a negative-type electronic beam resist 11 is exposed to elec- 
tronic beams 2 emitted by an electron gun 1. A first aperture 5 is arranged 
between the illuminating lens 4 and the shaping lens 6 while a second aperture 
7 is arranged between the shaping lens 6 and the reducing lens 8. Combination 
of the first and second apertures 5 and 7 defines a rectangular resist pattern. 
In this manner, the orthogonality of the rectangular resist pattern can be im- 
proved substantially. 
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